Activation of Ih is necessary for patterning of mGluR and mAChR induced network activity in the hippocampal CA3 region.
Neuronal networks of the hippocampal CA3 region generate stereotyped patterns of electrical activity in response to activation of metabotropic glutamate receptors (mGluRs) or muscarinic acetylcholine receptors (mAChRs) that consist of intermittent episodes of prolonged oscillatory activity. In light of the slow kinetics of such network responses, we investigated the possible contribution of the hyperpolarisation-activated inward current (I(h)) in the generation and maintenance of hippocampal oscillatory states. Hippocampal 'mini-slice' experiments in which the main subfields of the hippocampus were isolated by transection of the connecting afferents revealed that the CA3 region was the primary generator of both mGluR and mAChR-mediated network responses. Subsequent patch-clamp experiments confirmed the presence of a prominent hyperpolarisation-activated inward current in the principal cells of the CA3 region that was sensitive to caesium chloride and the selective I(h) blocker ZD-7288.Furthermore, in the presence of mAChR or mGluR agonists these cells exhibited a slow membrane potential oscillation that was independent of AMPA receptor-mediated synaptic transmission. Blockade of I(h) suppressed this oscillation as well as mGluR and mAChR-induced theta based intermittent network oscillatory behaviour. These data support the idea that the I(h) pacemaker current is important in the generation of patterned neuronal activities in the hippocampus.